produced passively by forcible plantar flexion of the foot particularly if the foot is sickled. Careful examination localizes the maximum point of pain at the posterior part of the astragalocalcaneal joint and not in the tendo achillis as is usually diagnosed. The term 'dancer's heel' has been applied to this condition and it occurs more frequently in the highly arched and hypermobile foot and in the foot with a tight ankle. In both cases it is also probably associated with some defect in technique. With this type of foot the centre of gravity comes too far forward when on pointe and the synovial membrane becomes nipped as the astragalo-calcaneal joint surfaces are forced together.
Injuries ofthe Knee
The same relationship between anatomical defects and errors in technique applies to knee injuries. The importance of correct alignment of the knee and foot has already been stressed. The fundamental exercises at the barre practised daily by every dancer are designed to teach not only this correct alignment but the 'placing' of the whole body. 'Placing' is a term used in ballet and means that whatever movements are performed, every part of the body is in correct relation with the rest and as a result the dancer can move smoothly and with perfect rhythm from one movement to another.
The two most common defects affecting the knee are knock-knee and bowing with tibial rotation. Both are likely to cause difficulty in elevation and pointe work as the thrust from the floor will no longer be transmitted in a straight line from the foot to hip but at an angle through the knee. Hyperextended knee known as 'sway back' knee is by far the most serious deformity, as the posterior ligaments are permanently stretched and placing of the body is completely upset.
Because of the disalignment of the knee and foot, rolling and sickling are both more likely to occur with all the attendant dangers to the foot. Lateral ligament strains are extremely common, but the patella is probably most frequently the site of pain. Pain may be localized to the infrapatellar ligament at its attachment to the inferior pole or along the under surface of the medial border of the patella. In severe cases some of the fibres of this ligament may be ruptured with hwmatoma formation and occasionally there is an effusion in the knee. Both these conditions are caused by the oblique pull of the inferior patellar ligament whereby the abnormal pull of the infrapatellar ligament forces the patella out of its normal position in the intercondylar groove.
Greater pressure is then transmitted to the medial surface of the patella and synovial attachment causing bruising or nipping of the synovium. True chondromalacia of the patella is uncommon, but if present it occurs almost always in male dancers who are more liable to direct injury to the patella than their partners.
Symptoms simulating a torn meniscus occur quite frequently. In the case of the medial meniscus, pain is referred to the medial side of the knee in the joint line and often an effusion is present. Any attempt at McMurray's test is resisted, but extension of the knee remains full. Yet in many cases these acute symptoms will recover within twenty-four hours with rest and the dancer is able to return to full dancing with complete confidence in the knee within a few days. This would be unusual had the meniscus been torn and for this reason symptoms are more likely to be caused by nipping or abnormal mobility of the cartilage or even a tear of the coronary ligaments. It is important to recognize this condition as distinct from a true meniscal tear in order to avoid unnecessary surgery.
The technique of ballet is extremely difficult and exacting and it is only after years of constant practice that the art will be perfected. Therefore, if errors in technique are allowed to persist, disabilities are much more likely to occur and any physical variation in anatomical make-up of the dancer is an added factor in causing injuries. M MMAR Freeman (Department ofMechanical Engineering,. Imperial College, London) Instability ofthe Foot Following Ligament Injuries at the Ankle Injuries to the lateral ligament of the ankle are commonly sustained in many sports. Table 1 shows the results after one year of treating a group of patients who had previously sustained no such injuries and had had asymptomatic feet and ankles. In Table 1 any departure from normal, however trivial, has been listed as a complaint. It will be seen that irrespective of treatment or the severity of the injury, a surprising number of patients developed a foot which tended to give way.
Amongst the 28 patients who developed this complaint, only 5 displayed some abnormal physical sign at the time of follow up to account for it: 4 had developed varus instability of the talus in the ankle mortice and I had limitation of subtalar movement. However, in the group as a whole there was not a significant association between either of these physical signs and instability of the foot. The question therefore arises: is some hitherto unsuspected pathological process responsible for instability of the foot following ligament injuries at the ankle?
Evidence has been adduced from further clinical and experimental studies in support of the hypothesis that such a pathological process is active, that it consists of deafferentation of the injured joint, and that as a consequence of this neurological lesion reflex muscular stabilization of thejoint is impaired.
Histologically, the encapsulated articular nerve endings with which this pathological process is concerned have been described by numerous workers (Skoglund 1956 , Freeman & Wyke 1965 and their findings will not be recapitulated here. Briefly, two types of receptor present in capsules (Wyke's classification Types I and II) and one present in ligaments (Wyke, Type H) are involved.
Previous work has lead to the conclusion that these receptors respond to joint movement (Andrew & Dodt 1953 , Boyd 1954 , Skoglund 1956 ) and that they play some part in the reflex control of skeletal muscular activity (Skoglund 1956 ). The details of these reflexes, however, remain uncertain. Freeman & Wyke have performed two sets of experiments aimed at elucidating these reflex mechanisms (Freeman & Wyke 1964 , 1966 .
In the first set of experiments the ankle joint of an anesthetized cat was moved passively after the division of the tendons and skin around the joint (Freeman & Wyke 1964) . It was found that dorsiflexion of the ankle provoked increased electromyographic activity in the ipsilateral this line rises as the ankle is dorsiflexed gastrocnemius muscle, whilst plantar flexion provoked increased activity in the tibialis anterior muscle. These responses were almost abolished by infiltration of the capsule of the ankle with local anesthetic (Fig 1) or thermal coagulation of the posterior capsule. In the second set of experiments, neurological abnormalities were demonstrated in the otherwise intact cat after partial neurectomy of the knee (Freeman & Wyke 1966) .
From these experiments it was concluded that stimulation of articular mechanoreceptors by passive movement, reflexly provokes muscular activity of such a nature that the original passive displacement is actively opposed (Fig 2) . In other words these receptors might be regarded as providing the afferent component of a homeo- Traction injuries to ligaments and capsules must result in the severance of some of the nerve fibres upon which this reflex depends, since these fibres run in the capsule itself. Such injuries might thus be expected to lead clinically to detectable muscular inco-ordination and to a joint which, though mechanically stable, gives way. This hypothesis was tested and confirmed in a second set of previously asymptomatic patients with ankle sprains. Muscular inco-ordination was sought by performing a modification of Rom- berg's test. The patients' stability was compared when standing on the injured and uninjured foot with the eyes first open and then closed. It was found that muscular inco-ordination could be demonstrated in the majority of patients immediately after injury, and that at the time of final follow up (on average nine months after injury) inco-ordination persisted in those patients who developed a foot which gave way. As a result, at the time of final follow up there was a significant association (P=00013) between muscular inco-ordination and the symptom of inistability of the foot, and no other abnormality was found in this group of patients to account for their complaint.
A programme of co-ordination exercises was devised , and used to treat a randomly selected group of these patients. It was found that these exercises significantly diminished the incidence both of symptomatic instability of the foot (P=00088) and of clinically detectable muscular inco-ordination (P=00132) (Freeman, Dean & Hannam 1965) .
It is concluded that the commonest sequel to ligament injuries at the ankle is a foot which tends to give way and that this disability is due to traumatic deafferentation of the joint. The symptom can be both prevented and treated by suitable co-ordination exercises, and it is therefore thought advisable that all patients so injured should receive a course of exercises of this type.
